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DyNAMICS OF THE DERMATOLOGIC MICROBIOME IN U.S. AIR FORCE BASIC TRAINING

Andrew Patterson, MD'; Thomas Beachkofsky, MD?; Bryant Webber, MD, MPH"; Brittany Lenz, MD?; Patrick Brown, MD?; Jody Noe, PhD?; Michael Grinkemeyer, MD*; James Baldwin, PhD*; Heather Yun, MD*

1555th Medical Group, 59th Medical Wing. Joint Base San Antonio—Lackland, Texas. Department of Dermatology. 50" Medical Wing. Joint Base San Antonio-Lackland, Texas, 358th Clinical Research Division, Joint Base San Antonio-Lackland, Texas;
711" USAFSAMFHT Applied Technology & Genomics, Wnght Patierson Air Force Base, Ohio; *Department of Infectious Disease, 59 Medical Wing, Joint Base San Antonio-Lackland, Texas

E = [Tt

Scientific Name Hits Average Score Samples ? ESIGN & RESULTS

1437442 Bacillus anthracis str. 95014 30 62.00 2 + Subjects will have sterile saline pre-moistened cutaneous
swabs taken from the bilateral forearms and forehead at 3

BACKGROUND
Cutting-edge metagenomic sequencing technology is an |
increasingly available and cost-effective avenue for

Taxon

population-based clinical studies. The skin flora represents a 526980 Bacillus cereus ATCC 10876 14 70.00 4 time points — Week 0, Week 4, and Week 7 of their
relatively unexplored niche of b research despil training curriculum
its many unexplored linkages o host health and disease. 202 Burkholderia cepacia 32 129.00 2 » Subjects will be excluded from the study for reported
The dermatologic microbiome possesses wide-ranging penicillin allergy
- priut sk 5 "
z::l:::jlfnal clinical and operational military applications 1328859 Escherichia coli 0157:H7 str. S517 23 209.50 2 « 8Kkin swabs will be podled and analyzed scross two
no 1268238 Escherichia coli O5:K4(L):H4 str. ATCC 74 168.75 4 parallel study arms:
b g ::::::::m“ :’::nm“’fm: ’::;"9 23502 ; - 165 nbosomal RNA sequencing utilizing the lon
+ Occupali ; . i PGM Reporter S r to ident urely bactenal
- Global health biosurveillance 1095674 Neisseria meningitidis 61103 18 96.33 3 il iy gy
+ Personalized medicine and biomarker detection po : + Agnostic sequencing utilizing the lon Proton Next-
6866 Propionibacterium acnes SK187 :
« Identifying at-nsk patients for infections in the subclinical e P itk i i resy 4 Generation Sequencer to identfy bacterial, viral, and
stage 1400868 Pseudomonas aeruginosa VRFPAO4 163 123.00 4 fungal elements
- Guiding regional antibiograms Including emerging
antibiotic resistant organisms 1402785 Staphylococcus aureus M1300 1 138.00 1 Quantified metagenomic analysis of the epidemiologic
+ Future inquiry into systemic and topical interventions to , ! changes in the collective dermatologic microbiome are baing
reastablish cutaneous microbiota homeostasis after 1429044 Vibrio parahaemolyticus UCM-V493 5 38.33 a compared based on shifts in microbiota flora frequencies
antibiotic use according to

404218 Yersinia pestis biovar Antiqua str. UG05-0454 4 46.00 1 Gk
=i . il == _— o " + Ge

As a leading cause of morbidity among U.S service

mamber_s aln:1 Llra'mee; :mb:;u;: uwmbn:nfs:d s:asr‘lsd;::‘t YIELDS RDM TRIAL AGNTIC Dorm and occupational exposures
occupational locales, skin i i . Temporal relation to penicillin administration
have a major impact on current and future operational ‘ VOLUTEER P“LMA SWABS

readiness.' Basic mililary trainees face unique environmantal
influences during their highly-regimented B week training | ; ; TRl
course including working within a flight of approximately 50 3 ;

individuals for nearly 24 hours a day and receiving universal “ .
chemoprophylaxis  against Group A beta-hemolytic % .

streplococcus through year-round provision of bicilin LA
1.2M intramuscular units during in-processing

Known pathogenic and non-pathogenic microorganisms

Investigators from the 59 Medical Wing and the 711" Human Performance Wing partnered to design a joint site feasibility study
utilizing emerging genomic sequencing technologies 1o assess changes in microbial colonization of the skin in the basic military
trainee population in response to communal living and universal Group A Strep chemoprophylaxis

Further establish a framework for skin microbiome data
collection, analysis, and interpretation in Department of

U.8. Air Force Basic Miltary Training Defense laboratories as a non-invasive screening tool

5 - Approwimately 39,000 US. Air Force Basic Military
3 Trainees complete their initial enlisted training at Joint

» Define an epidemiclogic baseline for the effects of
systemic antibiotic administration on the cutaneous

Planning and Approval Steps
» Received permission from the 737th Training Group commander to utilize 10 flights of new basic military trainee fiights, 5 male

Base San Antonio-Lackland, Texas, each year and 5 female, passing an d 500 participating subjects and capitalizing on the extant process of randomized microbiata

= The documented SSTI rate for all basic miltary trainees allocation of new trainees ~| = Demonstrate the skin flora shifts that occur as a result of
from 2012 o 2014 was 0.82%? + Obtained approval from the 59th Medical Wing Institutional Review Board (FWH 20170033H) to begin anticipaled subject i communal living in the BMT population

« This results in an estimated 390 SSTis annually with a enroliment beginning summer 2017 with an anticipated end date of fall 2017 ol . Identify dominant and potentially high risk microorganism
combined financial burden to the US Air Force of + Small scale validation tnals of hand microbicta from 4 deidentified volunteers are in progress to optimize collection, transport, . signatures that may predispose trainees to skin and soft
$446,940 encompassing purely antbiotic costs and analysis, and interpretation models for each of the parallel bacterial and agnostic sequencing arms. A sample of initial ] lissue infactions

missed fraining days (not including healthcare facility

preliminary agnostic data is shown in Figure 1. s o
staffing and operational costs) * !
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of the authors and do not refiect the official views or policy of the Department of Defense or its Components.  References. (1) Johnson RC, Elis MW, Lamer JB, Schiait CD, Cui T, Memell DS Correlation botwean Nasal Microbiome Composition and Remate Purulent Skin and Saoft Tissue
Infections. Infect Immun 2015 B3 802.811 (2] Fishet A Webber BJ, Pawlak MT Johnston L, Tchandja JB. Yun H Epidemiology. Mitrobioiegy and Antibiotic Susceptibility Patterns of Skin and Soft Tissue Infectons, Jowit Base San Antorso-Lackland, Texas, 2012-2014 MSMR 2015 22(7) 1-6




